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Remove a frog to save a frog?  To some, erad-
icating one species to save another  doesn’t
make any sense.  Despite this irony, biolo-

gists commonly face this dilemma in their every-
day effort to conserve biological diversity. 

The intentional or unintentional release of ani-
mals and plants outside of their native habitat or
geographical region into another region can have
a dramatic, lasting and unforeseeable impact on
native species and habitats. At a minimum the
result may be competition for survival and preda-
tion.  Much worse is the potential for population
extirpation (i.e., localized extinction) and
extinction.  Furthermore, the issue of exotic
species introductions and impact on native
species and habitats goes way beyond the
borders of any county, state or country; the
issue at hand is a global phenomenon chang-
ing the species make-up of each and every
country on the planet.  

As stated, most exotic species invasions
result in the displacement or replacement of
native species. When coupled with other
population pressures, such as habitat
destruction and modification, climate
change or pesticides, the synergistic effect
has the potential to be catastrophic. Case in
point is the California red-legged frog (Rana
aurora draytonii).  It is California’s largest
native frog and was once found from Red-
ding, Calif. to Baja, Mexico, but is now
extirpated from 70 percent of its historic
range.  Most California red-legged frog pop-
ulation declines can be attributed to habitat
loss and modification. But now more than
ever, the remaining population segments are
threatened by the spread
of species introduced
from the southeastern
United States such as
bullfrogs (Rana cates-
beiana) and Centrarchid
fish (i.e., bass, bluegill,
etc.).  In other words,
habitat loss and exotic
species invasion are rec-
ognized as the prover-
bial one-two punch lead-
ing to extinction.

LLNL’s wildlife
biologists are smack dab
in the middle of this
struggle, faced with
exotic species at both the

Livermore Site and Site 300. 
At the Livermore Site, the centrally located

Drainage Retention Basin has unfortunately
become a repository for numerous exotic species.
The DRB has a range of management objectives
(see previous DRB Wildside article), including
managing the lake in ways beneficial to the Cali-
fornia red-legged frog.  Exotic fish have recently
been released into the basin in large numbers by
an unknown source resulting in a situation that
biologists need to remedy. The federal Endangered
Species Act (Act) and Executive Order 13112 call

for federal agencies to further the purposes of the
act by engaging in conservation actions (help
recover endangered species) and by limiting the
spread of exotic species that threaten biological
diversity.  

The seemingly innocuous act of relocating,
releasing or introducing species outside of their
historic range, has very significant, harmful ram-
ifications (not to mention it’s illegal without per-
mits).  The act of stocking the DRB with bass and
bullfrogs dramatically affects the survival of
(endangered) native species already in peril.  It
is our responsibility to help conserve the biolog-
ical diversity of California for future generations.
California’s critters are at stake; extinction is
final.  

For more information on exotic species see the
following Websites: http://www.invasivespecies.
gov/ or http://tncweeds.ucdavis.edu/ or contact
Michael van Hattem at 4-6795 for information
about this article and LLNL’s Invasive Species
Program.  View previous Wildside articles by this
author and others at the LLNL Wildside Series
Archives at http://www-envirinfo.llnl.gov/.

By Michael G. van Hattem

LLNL's wild side

Plight of red-legged frog illustrates problem of exotic species

California’s biodiversity is world-renowned but is in jeopardy.  The
California red-legged frog has declined through much of its historic
range and is protected under the U.S. Endangered Species Act.
Predation by exotic species has greatly contributed to its decline.

MICHAEL G. VAN HATTEM

A grim ecological reality: the necropsy
of a 2-year-old bullfrog revealed 10
native pacific treefrogs (Hyla regilla) in
its stomach contents. This bullfrog was
removed from the Drainage Retention
Basin at the Livermore Site.  

Bullfrogs prey upon all frog species. A
large adult bullfrog that attempted to
consume an adult California red-legged
frog and suffocated on it as a result
(note feet protruding from the bull-
frog’s mouth).  

The adult California red-legged frog
removed from the bullfrog at left.  A
ruler illustrates the size discrepancy
between the two species. 
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coordinator, organized the
visit.

Volunteers spent the
day doing framing work on
nine homes at the East
Hayes Street site. The pro-
ject consists of 22 three and
four-bedroom homes that
will be occupied by owners.
This development incorpo-
rates “green” building tech-
niques to maximize energy
efficiency and sustainabili-
ty.

Volunteers included Director Michael Anastasio,
Wayne Shotts, deputy director for Operations, Steve
Patterson, associate director (AD) for Engineering,
Tomas Diaz de la Rubia, AD for Chemistry and Mate-
rials Science, Bill Goldstein, AD Physics and
Advanced Technologies, Dona Crawford, AD for
Computation, Elbert Branscomb, AD Biology and
Biotechnology Research Program, Bill Bookless, AD
Safety and Environmental Protection, Jan Tulk, AD
Administration and Human Resources, and her hus-
band Bob Tulk, Norm Burkhard, deputy AD for Ener-

gy and Environment,
Dave Leary, AD Labora-
tory Services, and Steve
Cochran, acting AD Non-
proliferation, Arms Con-
trol and International
Security.

Other senior man-
agers and employees who
participated were: Bruce
Warner, National Ignition
Facility; Susan Houghton,
Public Affairs; Karen
Gunn, Director's Office;
Lori Souza and Eric
Ramon, CMS; Benjamin
Grover, Tim Berg, and

Laurie Robbins, Computation; Ann Stephens and Jeff
Williams, Engineering; Cindy Atkins-Duffin, E&E;
Pat Dempsey and Ed Helkenn, Laboratory Services;
Greg Simonson and Eileen Vergino, NAI; John Post,
NIF; Alan Wooton and Paul Springer, PAT; Terri
Compton, SEP; and Moser and Laura Dixon of the
2004 HOME Campaign.

CMS and Director Office employees helped sup-
port the project by providing snacks and lunch. Habi-
tat for Humanity International works in partnership
with people in need at the local level to develop com-
munities by building and renovating houses to provide
decent homes in communities.
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Steve Cochran and Tomas Diaz de la Rubia vol-
unteered their time.
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